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• 57; A method is provided for creating complex 
document layouts with variable data. The document 
I ay o a is are placed on a web template associated with a 
hi'.-h speed printing system. A merged data stream is 
^nenued, containing fixed and variable data as input job 
data, and is output on the high speed printing system. 
Ini dally, multiple layouts of document formats are 
created. Insertion of variable data placeholders into the 
in Miii pie layouts is specified. The variable data is then 
in creed into an appropriate one of the multiple layouts at 
the Ivicaikm of the placeholders. 
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METHOD FOR CREATING COMPLEX LAYOUTS WITH 
VARIABLE DATA FOR HIGH SPEED PRINTING SYSTEMS 

Technical Field 
The present invention relates to high 
speed variable data printing systems, and, more 
particularly, to an integrated system for allowing a 
user to create complex layouts with variable data 
for high speed printing systems. 

Background Art 
Commercial high speed variable data 
printing systems comprise ink jet, laser and several 
other printing technologies. In continuous ink jet 
printing, electrically conductive ink is supplied 
under pressure to a manifold region that distributes 
th* ink to a plurality of orifices, typically 
arranged in a linear array (s). The ink discharges 
frc:;i the orifices in filaments which break into 
droplet streams. Individual droplet streams are 
selectively charged to substantially two levels in 
the region of the break off from the filaments and 
charged drops are deflected from their normal 
trajectories. Either the deflected drops or the 
undeflected drops are caught and recirculated, and 
the other drops are allowed. to proceed to a print 
medium . 

Laser high speed printing systems create 
variable data printing systems with a combination of 
a digitally switched, scanning laser beam and office 
copier technology. Office copiers charge a 
photoconductor in the dark. The photoconductor 
holds charge in the dark, but discharges when 
illuminated. When a charged photoconductor is 
exposed to an image, the dark areas of the image 



retain their charge, and the illuminated areas 
discharge. The result is a latent image charge 
pattern on the photoconductor . The latent image is 
developed by bringing small, oppositely charged 
particles called toner into contact with the latent 
image. The charged particles stick to the 
photoconductor in the charged areas, creating a 
visible toned image. The image receiver is placed 
over the toned image, and charged to attract the 
image to the substrate. A subsequent heating system 
melts the toner, fixing it to the receiver. In the 
laser printer, the exposure system has a scanning 
laser beam which is switched on and off to form the 
image . 

The traditional method of creating job 
filoj for high speed variable data printing systems, 
sue:: as ink jet and laner, is 4 _d run a batch job on 
a mainframe or PC using some type of parameter 
driven or Script language to create the layout and 
merge the variable and fixed data to generate the 
proper output file. The user sets up and executes 
the jobs through text commands and does not see the 
re^ :lts of the job until either the operator 
previews the job from a terminal, proofs selected 
documents to hard ccpy printer, or prints selected 
documents in the job on the target high-speed 
printing system. 

With the advent of desktop publishing 
and the ease of use of software like QuarkXPress and 
Aldus Pagemaker for creating complex layouts with 
fix;d text and graphics for brochures, magazines and 
bocks, the direct mail marketplace began to demand 
similar tools for their applications. The 
personalized nans mailing industry desires tools 
that can expedite the positioning of fixed text and 
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graphics with variable data inserts, allowing the 
user to view the results of the work as the layouts 
are built up. It is also desired that these tools 
allow the user to see the wordwrap with the 
5 insertion of various instances of the variable data. 

In addition, the process of actually merging the 
variable data into the layouts and flowing the text 
has to be fast enough to support high speed systems, 
sue:: as the Scitex 3600 system, manufactured at 

10 Scir.ex Digital Printing Systems, Inc., of Dayton, 

Ohio, which prints 100% variable data at speeds of 
1000 ft./min. This generally requires the merge 
process to run at three times the speed of the 
printing, as a minimum. Otherwise, the work 

15 prepared in a single shift would not be sufficient 

to :eep the printer running for three shifts, which 
is vypically the requirement. 

It is seen then that there exists a need 
for an improved system for allowing a user to create 

20 complex layouts, which is usable with high speed 

va liable data printing systems. 

Summary of t h e I r . v~ r. t i on 
This need is met by the totally 

25 int-egrated system according to the present 

invention, wherein a method is provided to allow a 
printing system user to create complex layouts. 
This method for the design of complex layouts 
includes insertion of variable data placeholders 

30 into the layouts for direct mail and lottery 

applications. The user is allowed, in a single 
system, to design layouts, specify insertion of 
variable data, and merge the variable data with the 
layouts from end-user supplied data bases. 

35 Specifically, the layouts are created using 




QuarkXPress and the variable data placeholders are 
inserted using an XTension to QuarkXPress. 
Conditionally printing individual or grouped 
QuarkXPress elements, and conditionally altering the 
5 appearance of the entire layout depending on the 

concents of the variable data is also specified 
using the XTension. A simple mouse operation allows 
the user to easily link layouts and elements with 
conditions that are evaluated as true or false for 

10 eacn document during the merge process using a 

making language cn a merge stncion. Placement of 
tht_: layouts on a web template is done through a 
graphical user interface (GUI) that displays the web 
template printheads for high speed printing systems. 

15 The merging cf variable data into the layouts at the 

location of th-i placeholders produces proof outputs 
or print filer: in a cer:irc=d data format. The data 
is produced fnr.;i; enough for a high speed printer, 
printing at a rnte, for example, of 1000 

20 fe^:. /minute . 

In accordance with one aspect of the 
prenent invention, a method is provided for creating 
Co:., .'lex document layouts with variable data. The 
document layouts are placed or. a v.-eb template 

25 asn::ciated with a high speed printing system. A 

merged data stream is generated, containing fixed 
and variable data as input job data, and is output 
on the high speed printing system. Initially, 
multiple layouts of document formats are created. 

30 Insertion of variable data placeholders into the 

multiple layouts is specified. The variable data is 
then merged into an appropriate one of the multiple 
layouts at. the location cf the placeholders. 

Accordingly, it is an object of the 

35 present invention to provide a totally integrated 



system usable with a high speed printing system. It 
is fi further object of the present invention to 
provide such a system which is easy to use and 
integrates desktop publishing with high speed 
5 variable data printing. Finally, it is an object of 

the present invention to allow a user to create 
complex layouts for high speed printing systems. 

Other objects and advantages of the 
invention will be apparent from the following 
10 description, the accompanying drawings and the 

appended claims. 

Brief Description of the Drawings 

Fig. 1 is a flew chart block diagram 
15 illustrating the system flow according to the 

pr -j.rent invention; 

Fig. 2 is a flow chart block diagram 
detailing data merge and data flow features of the 
pre.uent invent icn . 

20 

Detailed Description of the Preferred Embodiments 
The present invention is unique because 
it ..:oivcs the prcblem of case of una and performance 
by ".ntegrating desktop publishing with high speed 

25 variable data printing in an innovative way. High 

speed printing systems (HSPS) , such as, for example, 
systems developed and manufactured by Scitex Digital 
Printing, Systems, Inc., of Dayton, Ohio, are self- 
contained systems for printing personalized direct 

30 mail advertising, bills, packaging, subscriptions, 

catalogs, business forms, lottery tickets, and many 
oti:-.. r high volume applications. Such systems use 
ink jet technology to produce images on a web, 
usually paper, moving at speeds of up to 1000 feet 

35 (30" meters) per minute. High nooed printing 
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syscems use any of a variety of sized printheads, 
such as, for example, 4.27 inches (10.8 
centimeters) , 10.7 inches (27.1 centimeters), or 
13.3 inches (33.8 centimeters) wide. The USPS can 
print anywhere on a document, using a variety of 
type styles, point sizes, ink colors, and special 
effects. 

Images are formed on the web by 
individual drops of ink released by a printhead at a 
density of 120 drops per inch or 240 drops per inch. 
The HSFS uses continuous jet technology, in which 
the printhead releases a continuous stream of ink 
drops. Drops that are needed to form an image fall 
onto the web, while drops that are not needed 
receive an electric charge and are deflected into a 
ca;-..:her, for recirculation. 

High speed printing systems, such as the 
Scr:.ex systems, perform a number of tasks while 
printing. These tasks include rending files from 
magnetic tape or a file server containing data and 
formatting commands; formatting dnta according to 
the commands; converting the formatted data to 
bitmaps; and printing the resulting bit -mapped 
imajes . 

In a preferred embodiment of the present 
invention, the input file data includes text and 
graphics for documents that have been created using 
QuarkXPress and XTensions to QuarkXPress. 
QuarkXPress combines word processing, typesetting, 
page layout, drawing, image control, and document 
construction in a single program. QuarkXPress 
allows for add-on units or modules called XTensions 
thau add functionality to the program. Developers 
arena zhe world have been creating custom 
XTensions . 
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Ref erring now to Fig. l, there is 
illustrated a flow chart block diagram 10 of the 
system flow according to the present invention. 
Using an XTension 12 developed in accordance with 
5 the present invention, variable data can be combined 

with the powerful design and layout tools in 
QuarkXPress, as shown in block 14. A powerful GUI, 
preferably running under a PowerMac operating 
system, allows the designer to position printheads 

10 relative to a representation of the web and place 

the layouts on a web template, as shown by blocks 18 
and 20. By capturing job information in a 
structured query language (SQL) database 22, files 
that: describe the entire job and its elements can be 

15 exported, via block 24, from a web layout and page 

composition system 16 to a work station 26, such as 
a SunSPARCstation, well known to those skilled in 
the art as a work station model. The work station 
26 also receives variable data 28, which combines 

20 witn the exported files and fonts 24, as instructed 

by data merge setup 3 0 and implemented by data merge 
32, according to the present invention. The data 
meia-3 software, its mapping language and other user- 
pro;] rammable features, provide a capability for 

25 performing arbitrarily complex data reformatting 

(case conversion, word concatenation, etc.) and 
logical condition evaluation when processing input 
variable data 28, ref lowing text based on variable 
datn insertion, and selecting appropriate elements 

30 based on evaluation of conditionals, while 

maintaining the performance needed to support high 
spe-2d printing systems, such as systems running at 
1000 ft./min. The information can then be printed, 
relayed to tape, or provided as a datastream, as 

35 indicated by blocks 34, 36 and 38, respectively. 
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The system of the present invention 
efficiently integrates desktop publishing with high- 
speed printing technology to create the fastest, 
easiest, and most efficient process for designing 
creative direct mail, forms, lottery tickets and 
other applications. Integratable units have been 
created in accordance with the present invention to 
operate with high-speed printers. The integratable 
units comprise web layout and page composition units 
12 and 18 and data merge units 30 and 32. 

The web layout and page composition 
units 12 and 18 may be run on any suitable operating 
system, such as a PowerMac operating system. The 
data merge units 3 0 and 3 2 can be run on any 
suitable work station, such as a SunSPARCstation 
und-r UNIX, 'I'he integratable units can be operated 
ind-.per.dently of one another and linked over a 
network. 

In a preferred embodiment of the present 
invention, the page composition portion 12 operates 
with QuarkXPress for a PowerMac operating system. 
In such an environment, the page composition unit 12 
may include a QuarkXPress; XTension to handle the 
placement of variable text and graphics, and ensure 
that, the layout conforms to the requirements of the 
imager. The unique graphical user interface of the 
present invention enables users to see the document 
being created in relation to the web, a preprint, 
and the high speed printing system printheads. 
Fixed data, variable data placeholders, rendered 
fonts, and other configuration and job data are 
stored in exported files and fonts location 24 as a 
collection of merge files that can be sent via a 
network for input to the data merge process. 

The web layout and page composition 
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units 12 and 18 of the present invention give the 
designer an array of commercially available graphic 
design tools from which to choose. Industry 
standard typesetting fonts, such as TrueType and 
Type 1 fonts, supporting the power and flexibility 
of scaleable outline fonts, are utilized to give the 
ability to instantly scale and fit text for optimum 
effect. Proofing stations 40, i.e., hard copy 
printouts, allow the designer to see a creative 
proof of the design of the layouts. It is also easy 
to make adjustments on a computer screen, for 
example, with the click of a mouse. Variable text 
or entire layouts can be rotated at ninety degree 
angles, and graphics can be imported from any 
standard bit-map format generated by off-the-shelf 
software programs, for example, Adobe Illustrator, 
Adobe Photoshop, Corel DRAW and Aldus FreeHand. 

The web layout and page composition 
units 12 and 18 offer a number of features in 
accordance with the present invention. For example, 
the present invention allows for the selection of 
web template configurations and graphical 
representation of positions and colors of 
printheads. Interactive design and layout of 
multiple document formats is possible using, for 
example, QuarkXPress. The web layout and page 
composition units also allow for positioning of 
QuarkXPress documents v;n the web template. Support 
for split web and top of form offset, control of 
page buffer processing, and selection and use of 
scalable fonts- is all possible using the web layout 
and page compcsiticn features of the present 
invention. 

As illustrated in Fig. 2, encapsulated 
post script files from exported files and fonts 
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bicck 24 are converted to raster form at raster 
image processor 42, typically using a commercially 
available software program. Rendering of all 
outline fonts to bitmaps at block 44 is also 
possible with the work station 26. Additionally, 
separate fonts can be chosen and input, via 
substitute fonts block 46, to replace some of the 
exported fonts of block 24. Creation of a font 
cache and performance of font management is achieved 
such that previously rendered and cached fonts are 
not rendered again. Font usage and memory 
management monitoring and reporting through a meter 
display can be accomplished with the present 
invention . 

The web layout and page composition 
features of the r.resen:: invention also allow for 
definition of cc.-diuicr.?.! uests and cases; 
identification and conversion of graphic elements; ^ 
positioning and styling of variable field 
placeholders within the documents, including 
selection of spot color; and generation of creative 
proofs on a desktop printer. Also possible is the 
checking of job elements for compliance with 
printing requirements. Utilization of a database to 
store information on the structure of a job can be 
accomplished with the present invention. Finally, 
the web layout and page composition units 12 and 18 
are fully internationalized and localized for 
foreign applications, such as Japanese. 

Similarly, the data merge units 30 and 
32 offer multiple features in accordance with the 
present invention. Setup files 31 are prodiced by 
data merge. setup 30. These units allow for the 
conversion of graphic elements to fonts. These 
unics also provide a definition of variable data 
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input streams from any source including disk or 
tape. The data merge features include a mapping 
language for associating the fields in the input 
data records with the variable data placeholders and 
conditional selection of document formats and 
elements. Functions can be supplied for performing 
general purpose operations on the variable data such 
as case conversion and field concatenation. 
Programmer tools that include items such as sample 
mapping can be accommodated. The data merge 
features also allow for generation of dot-for-dot 
proofs of fully composed documents with variable 
inserts and merging of fixed and variable data with 
text reflow for each document with variable inserts. 
Finally, the data merge features allow for the 
creation of various file formats that include fonts, 
fixed information as text and graphics, and variable 
data for each document in a job. 

As stated, the web layout and page 
composition units 12 and 18 cf the present invention 
give the designer an array of commercially available 
graphic design tools from which to choose. Once 
data rvierge files have been created in the design 
process, they are transferred to the data merge 
process. The data merge files are input to data 
merge unit 32. The data merge process also features 
simplified on-screen data preview capabilities which 
are easy to understand and operate. Input of 
variable data can be handled from multiple sources 
such as two input tape units. Data verification, 
testing and editing of the data can be programmed on 
the screen. In a preferred embodiment of the 
present invention, data merge operates on an open 
syscems UNIX platform, providing powerful hardware 
options and allowing frr multiple design stations to 
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be linked to the data merge process. 

The merge process reflows all the data 
with the actual variables inserted at the 
appropriate locations in the correct format or 
template based on conditional selections as defined 
in a "mapping language". The mapping language 
provides a means for the user to associate the 
actual fields in the input data, which may come from 
a media such as tape, to the corresponding variable 
placeholders in the designer's layout document. The 
mapping language also allows conditional tests to be 
performed on the input data fields and provides the 
capability to modify the input data. Multiple input 
fil-s may be read u::der ccr.trol of the mapping 
language in or::er r:o process data as needed for use 
in variable placeholders sr.;: conditional processing. 
Ust.r callable routines. prr:;rammed in a language 
suc;i as "C" , cm be linked to the merge software for 
performing cu^r.on i:?er functions. 

A feature of the merge process allows 
for the creation of a "fixed file", a unique 
capability of Scitex high-speed ink jet systems, 
that stores reusable text springs that can be 
referenced by commands in the output data. This 
greatly reduces the amount of data that is produced 
as output for each document. All of the ref lowed 
lines are no longer variable data, but are comprised 
of variable data with references to the fixed file 
data . 

The system according to the present 
invention dramatics .ly streamlines the entire design 
and data preparation process, improving the overall 
quality and efficiency of variable data imaging. 
The invention :s fully international and supports 
double byte chrrar-er sets. A Japanese localized 



version and an English version are also both 
supported by the present invention. For support of 
the double byte character sets, a font caching 
system, such as may be installed on the PowerMac, 
5 provides a means for storing rendered fonts and 

reusing them in multiple jobs without requiring 
performing of the font rendering each time. Also, 
user defined characters can be added to existing 
fonts . 

10 The present invention provides a method 

for designing direct mail pieces with variable data 
that allows a user in a single system to design 
layouts and specify insertion of variable data, and 
merge the variable data with layouts from end user 

15 supplied data bases. 

Indus t rial And i cabilitv and 

Advan ta ges 
The present invention is useful in the 
20 field of high speed printing, such as ink jet 

printing, and has the advantage of dramatically 
streamlining the entire design and data preparation 
process. The present invention has the further 
advantage of improving the overall quality and 
25 efficiency of variable data imaging. It is yet 

another advantage of the present invention that the 
software is a fully international version that 
supports double byte character sets. 

Having described the invention in detail 
30 and by reference to the preferred embodiment 

thereof, it will be apparent that other 
modifications and variations are possible without 
departing from the scope of the invention defined in 
t:i: appended clairvr.. 
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CLAIM5: 

1. A method for creating complex documents for 
placement on a web to output on a high speed 
printing system, the method comprising the steps of: 

5 creating multiple layouts of document 

formats ,* 

specifying insertion of variable data 
placeholders, indicating selected locations for 
variable data, into the multiple layouts; and 
10 merging the variable data into an 

appropriate one of the multiple layouts at the 
location of the placeholders. 

2. A method for creating complex documents as 
claimed in claim 1 further comprising the steps of: 

generating a merged data stream 
containing fixed and variable data, wherein the 
fixed and variable data comprises input job data; 

using v:eb layout and page composition 
units to export the input job data to a work 
station, wherein the web layout and page composition 
units are integratable with data merge units and the 
data merge units are usable to create a fixed file; 
and 

inputting the merged data stream to the 
high speed printing system. 

3. A method for creating complex documents as 
claimed in claim 1 wherein the step of creating 

30 multiple layouts comprises the step of using desktop 

publishing tools . 



20 



35 



4. A method for creating complex documents as 
claimed in claim 1 wherein the step of creating 
multiple layouts further comprises the step of 
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creating multiple layouts of document formats on a 
blank background. 

5. A method for creating complex documents as 
5 claimed in claim 1 wherein the step of creating 

multiple layouts further comprises the step of 
creating multiple layouts of document formats 
relative to a preprint that has been stored as a 
bitmap . 

10 

6. A method for creating complex documents as 
claimed in claim 1 further comprising the step of 
placing the multiple layouts on a web template 
associated with the high speed printing system. 
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7. A method for creating complex documents as 
claimed in claim 1 further comprising the steps of: 

positioning printheads relative to a 
representation of the web; and 
5 placing the multiple layouts on a web 

template . 

8. A method for allowing a printing system user to 
create complex layouts/ the method comprising the 

10 steps of : 

designing a plurality of layouts; 
specifying insertion of variable data 
into the plurality cf layouts; and 

merging the variable data with the 
15 plurality of layouts from end-user supplied data 

bases . 



9. A method for allowing a printing system user to 
create complex layouts as claimed in claim 8 further 
20 comprising the step of using desktop publishing 

tools to create the plurality of layouts and insert 
the variable data. 



10. A method for allowing a printing system user to 
25 create complex layouts as claimed in claim 8 further 

comprising the step of using a graphical user 
interface to place the plurality of layouts on a web 

template . 



Abstract of the Disclosure 
A method is provided for creating 
complex document layouts with variable data. The 
document layouts are placed on a web template 
associated with a high speed printing system. A 
merged data stream is generated, containing fixed 
and variable data as input job data, and is output 
on the high speed printing system. Initially, 
multiple layouts of document formats are created. 
Insertion of variable data placeholders into the 
multiple layouts is specified. The variable data is 
then merged into an appropriate one of the multiple 
layouts at the location of the placeholders. 
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